Calcium regulation of porcine aortic myosin.
Calcium regulation of actin-activated porcine aortic myosin MgATPase was studied. The MgATPase of the purified actomyosin was stimulated about 10-fold by 0.1 mM Ca2+. The 20,000 molecular weight light chain subunit (LC20) of myosin was phosphorylated by an endogenous kinase that required Ca2+. Half-maximal activation of both kinase and ATPase occurred at about 0.9 microM Ca2+. Phosphorylated and unphosphorylated myosins, free of actin, kinase, and phosphatase, were purified by gel filtration. The MgATPase of phosphorylated myosin was activated by rabbit skeletal muscle actin; unphosphorylated myosin was actin activated to a much lesser extent. Actin activation was maximal in the presence of Ca2+. Regulation of the aortic myosin MgATPase seems to involve both direct interaction of calcium with phosphorylated myosin and calcium activation of the myosin kinase. The MgATPase of trypsin-treated actomyosin did not require Ca2+ for full activity. The trypsin-treated actomyosin was devoid of LC20. When purified unphosphorylated aortic myosin was treated with trypsin, the LC20, was cleaved and the MgATPase, which was not appreciably actin activated before exposure to protease, was increased and was activated by skeletal muscle actin. After incubation of this light chain-depleted myosin with light chain from rabbit skeletal muscle myosin, the actin activation but not the increased activity, was abolished. Unphosphorylated LC20 seems to inhibit actin activation in this smooth muscle.